Bacterial multidrug resistance is due to a single membrane protein which functions as a drug pump.
Multidrug transport system in proteoliposomes was reconstituted using the highly purified membrane transport protein responsible for bacterial multidrug resistance. This protein (named Smr, for staphylococcal multidrug resistance) consists of 107 amino acid residues and displays four putative transmembrane domains. The Smr protein was tagged with a FLAG epitope, and the modified protein was expressed, purified, characterized, and reconstituted into proteoliposomes. With this in vitro experimental system, it has been demonstrated that a highly purified multidrug resistance protein functions as a drug pump, which transports methyltriphenylphosphonium actively against a 10(3)-fold concentration gradient. Delta mu H+ was shown to be a driving force, and an electrogenic drug/proton antiport was suggested as the molecular mechanism of the drug transport. Of the 2 Glu residues in putative extramembrane loops of the Smr polypeptide chain, Glu-24 was shown to be involved in determining the specificity of drug resistance. Replacement of both of these Glu residues with Asp produced active Smr. In contrast, Smr was unable to protect cells from multiple drugs when a Glu-13-->Asp-13 replacement was made. We suggest that Glu-13, a unique acidic residue located in the hydrophobic domain of Smr, is directly involved in the drug/proton antiport.